association of hysterectomy with adverse psycho logical sequelae. Research findings have often appeared contradictory, perhaps reflecting the many inherent methodological problems. These include:
prospective versus retrospective studies; types of assessment used for evaluating psychological status; whether the hysterectomy was accompanied by oophorectomy; the indication for hysterectomy (benign or malignant lesions); sample size differences; methods of data collection; cultural factors which may influence perception of the uterus; and pathways to surgery in different countries. Early writers (Drellich & Bieber, 1958) emphasised the symbolic importance of the uterus to women's feminine self concept. Several investigators reported that hyster ectomy was associated with adverse psychological sequelae as evidenced by an increased incidence of psychiatric referral (Barker, 1968) and an increased frequency of treatment with antidepressants in a general-practice setting (Richards, 1973 (Richards, , 1974 .
These earlier studies were retrospective. The adverse findings have not been confirmed by prospective studies, which have, however, high lighted a previously unrecognised strong association between pre-morbid psychological dysfunction and hysterectomy. The prospective studies of Martin et a! (1977, 1980) and Gath et a! (1982a,b) are of considerable interest. Both utilised structured psychiatric interviews and psychological rating scales pre-and post-operatively.
Before operation, both studies reported similar and high prevalence of psychiatric illness (5701oand 5801orespectively). The type of diagnosis varied. In Martin et al's study there was a 27Â°lo prevalence of Briquet's syndrome and a 3001oprevalence of depression. In the studies of Gath et a ! (1982a) , 62% of thosewitha psychiatric diagnosis were depressed and 31 Â°7o suffered from anxiety symptoms.
Psychological outcome after hysterectomy also differed. Gath et a! (l982a) in their UK study reported a diminution in psychiatric morbidity from 5801opre-operatively to 29Â°lo at 18-month follow-up. The US study of Martin et a! (1977 Martin et a! ( , 1980 did not demonstrate any reduction in psychiatric morbidity.
At 12-month follow-up, 6601o received a psychiatric diagnosis compared with 57Â°lo pre-operatively. It is unclear whether the differences in type of psychiatric diagnosis and outcome observed in these two studies reflect real differences between women in the US and the UK and their pathways to operation; the different criteria and rating scales utilised; or the possible effects of the investigators themselves on the out come. Martin et al's study was carried out by a male psychiatrist in a hospital setting, while Gath et a! utilised female social workers and psychologists who visited the patients in their own homes.
The present study was designed to clarify some of these issues and incorporated some important methodological features of both studies. The This study aimed (a) to determine the pre-operative and post-operative psychological morbidity in a group of women who underwent hysterectomy for benign conditions; (b)to investigate psychosocial and gynaeco logical factors associated with psychological outcome; and (c) to explore the effect of the prospective research process on psychological outcome.
Patients
RoleInventory(BSRI) (Bem,1974 
Comparison with other studies
There are many similarities in design and methodology between this and the Oxford study, although in this study
Method
The criteriafor sampleselectionwere:agedbetween30and 55years;Englishas the main language;havingan on-going sexual relationship; and undergoing operation for benign conditions.
The 90 women taking part in the study were consecutively selected fromgynaecological out-patient clinics ina large public hospital, and from the private practices of the several gynaecologists who agreed to allow their patients to partici pate. In order to determine the possible effects of the research process, the sample was randomly assigned to two groups; 60 to Group A who were studied prospectively (before and after hysterectomy) and 30 to Group B who were assessed retrospectively only, 14months after hysterectomy.
Procedure
Measures were taken at three points during the period of the study: Time 1 within the two weeks before surgery (Group A only); Time 2 four months after operation (Group A only) and Time 3 14 months after operation (Group A and B). The design is illustrated in Table I .
Standardised measures
Personality traits were assessed with the Eysenck Personality Inventory (EPI) (Eysenck & Eysenck, 1964) and Bem Sex Group B (n=30')
1. Randomly assigned. pre-malignant disease58 the sample included both private and public hospital patients. As in the Oxford study, only women who had hysterectomy for benign conditions were admitted. The study utilises the PSE supported by POMS as principal measures of outcome and the EPI is also employed, but in contrast to the Oxford study the BSRI and the Life Events Inventory are included so as to explore further the role of sex role affirmation and the incidence of significant life events in relation to outcome. Like the Oxford study, the Melbourne one uses a female investigator (MMR), but not all subjects were visited in their own homes. A similar approach is used to data analysis.
This study resembles that of Martin et a! (1980) only in its attention to the presence or absence of Briquet's syndrome through reference to Feighner's criteria.
Results

TABLE II Gynaeco!ogical reports following surgery
Prospective study results (Group A)
At the 14-month interview the patients' subjective reports on their physical health and general well-being indicated that 81 .7Â°lowere feeling much or somewhat better, 10% reported no change (four of these had not been particularly distressed by symptoms before surgery) and 8.3% were worse. Weight gain of at least 3.5 kg was reported by 43%. 
Psychological data
1.04). Classification according to the median split method
showed 24 of the sample as androgynous, one masculine, 19 feminine and 16 undifferentiated.
Mental status. Two indices of morbidity available from
the PSE score, the Index of Definition (ID) and diagnostic categories, were considered. The ID score gives eight levels of disorder. At level 5 and above, subjects have sufficiently numerous and severe symptoms to be given a definite psychiatric diagnosis or to be referred to as a â€˜¿ psychiatric case'. Table III summarises the pre-and post-operative results. The change in ID scores indicates a significant reduction in morbidity (t=6.06, d.f. 59, P<0.001). This is also apparent in the decrease in the number of women who could be described as â€˜¿ psychiatric cases', 19 post operatively (32%) as compared with 33 pre-operatively (55%) (x=7.93, d.f. 1, P<0.01).
Both before and after surgery, the major diagnostic category was depression. More than half the women described as â€˜¿ psychiatric cases' beforehand had improved at Time 3 and would be categorised as â€˜¿ non-cases'. There were only three women with an ID level less than 5 at Time 1 who deteriorated to the extent that they could be described as â€˜¿ psychiatric cases' at Time 3. Each of these women had experienced quite devastating life events in the intervening period, and they attributed their current depressed state to these events.
The following data refer to the 60 women in Group A and are relevant to the prospective study. All women who met the study criteria for inclusion joined the study and there were no losses from this sample at the 14-month assessment, giving a follow-up rate of 100%.
Socio-demographic
Fourteen subjects were public hospital patients, and 46 were referred from private practice. Mean age was 40.1 years (s.d. 6.1 years). Before operation 57 women were married, and the remaining three women were living in de facto relationships. Following operation two women separated from their husbands but all other relationships remained intact. Median parity of the women was 2 (range 1-8). Two women reported primary infertility and two were nulliparous by choice. Before operation half the women were in full-or part-time employment, and all but two of them expressed high levels of work satisfaction. Socio-economic status, as measured by their partner's occupation, indicated that 68% of the women were from blue-collar and working-class groups, 32% being from professional or managerial classes. Means.dMeans.d.Tension14.59.59.88.611.08.9Depression10.411.98.612.28.911.0Anger8.98.18.19.68.49.0Vigour13.27.515.97.116.57.7Fati 
Gynaecologica! data
Profile of moods. Results of the POMS questionnaire
administered at all three stages of the research appear in anger (r=0.3l, P<0.0l7), fatigue (r=0.43, P<0.OOl), and confusion (r=0.37, P<0.Ol).
EPI neuroticism scale (N).
There was a moderate correlation between the PSE ID and the N score (r = 0.48, P<0.00l). The mean N score for those subjectswho were cases post-operatively was significantly higher than that for the non-cases (T=2.84, d.f. 59, P<0.Ol).
17 (52%') 3 (9.1%') 12 (36%') 11 (58%') 4 (21%') 4 (21%') F= 10.60, P<0.OOl) . These results are summarised in Table V . The pre-operative ID was the most powerful predictor, followed by the neuroticism score, masculinity, andprevious history oftreatment for psychiatric symptoms.
Groups A and B
Possible effects of the research process on outcome
The 90 women of groups A and B are included in the following analysis. Although there was random assignment tothegroups, itwas considered necessary totest forthe equivalence of the groups prior to surgery because of the small number involved. Ttests on continuous and interval variables and @ tests on nominal variables showed no significant difference between the groups except on the variable age (t=2.52, d.f. 59, P<0.05). As age may have been a confounding variable, correlation coefficients were calculated between age and the PSE ID, giving a low correlation of 0.14. Because of this correlation between age and PSE ID, an analysis of covariance was performed for thegroups. Age wasentered inanalyses asa covariate and PSE ID as the dependent variable. Results indicated that after controlling for the effects of age, there was no significant main effect between the mean scores of the groups in relation to the PSE ID. These results indicate that membership ofGroupA, whichimplied being involved in the research process through all three phases of the study, appears not to have affected psychological outcome.
Discussion
The results indicate a clear reduction in the disabling symptoms that lead to operation. The improvement in general well-being was similar to that reported by Gath et a! (1982b) , where 18 months after surgery 84Â°lo reported their general health as being better, 11 @1o unchanged and 5% worse.
Psychological morbidity
The prevalence of psychiatric morbidity before surgery was also markedly similar to that described by Gath eta! (1982a) and Martin et a! (1977) . It was considerably higher than would be expected in a normal population sample. The Camberwell commu nity study in which the PSE measure was used (Bebbington et a!, 1981) found a prevalence of â€˜¿ psychiatriccaseness' in all women of 15.1 070. Henderson et a! (1981) give a prevalence of psychiatric disorder in an Australian sample as 15% in women.
The prevalence of Briquet's syndrome was low in comparison with that found by Martin et a! (1980) , although similar to the expected rate in a normal population sample (American Psychiatric Associa tion, 1980) . As might be expected, this prevalence did not change following surgery.
The question arises as to whether the high prevalence of morbidity beforehand reflects the response of subjects to the impending operation. To answer the question adequately, a different design using a very much larger sample over a much longer
The post-operative results, like the pre-operative ones, are remarkably similar to those of Gath et a! (1982a), but differ from those of Martin et al(l980), which showed very little change, possibly due to the high incidence of Briquet's syndrome in that sample.
Risk factors
In view of previous findings, it is not surprising that the pre-operative measures of mental status and mood were significantly associated with psycho logical outcome following hysterectomy: A previous history of treatment for psychiatric symptoms was associated with outcome. In contrast with the findings of Martin et a! (1980) , the prevalence of Briquet's syndrome was low, approximately at the level that would be expected in a normal population sample. This may indicate a more careful selection procedure by gynaecologists in the present study. Neuroticism was also significantly related to out come. Gath (1982b) suggests that a woman with a predisposed personality may experience consider able emotional distress when faced with prolonged menorrhagia, and that personality disposition, plus the menorrhagia, may be an important determining factor in the referral for operation.
Interpretation of this statement and the present analysis are difficult. It is possible that the stressed personality, as reflected in raised neuroticism scores, may be associated with the disturbances of the hypothalmicâ€"pituitary ovarian axis and menorrhagia, the most frequent reason for hysterectomy in the present study. Alternatively, the problem could lie in perception. The maladapted personality, with high psychological morbidity, may perceive menstrual cycle symptoms more negatively than the well-adjusted woman. There is evidence that reports of blood loss in particular bear little relationship to objective assessment when actual blood loss is measured (Fraser, 1981) .
The finding that a low masculinity score was associated with higher levels of mental status disturbance, and that the categorisation of androgyny was associated with â€˜¿ non-caseness', partially supports previous research relating to sex role adaptation (Bem, 1975) . The finding of no significant correla tion between the femininity score and outcome does not support the contention that adherence to a highly stereotyped feminine sex role is maladaptive, and more specifically it does not support the notion that the very feminine woman will perceive hysterectomy and the accompanying loss as a blow to self-esteem. It would appear that it is the lack of endorsement of masculine traits, rather than the whole-hearted endorsement of feminine traits, that is important. Those subjects whose self-concept indicated that they period would have been necessary. However, the PSE investigates mental health status over the four weeks prior to the point at which it is administered. Consequently we can conclude with accuracy that the finding of 55Â°lo morbidity was valid for at least six weeks prior to surgery. In addition, the interview sought to establish whether the symptoms observed were merely a manifestation of pre-operative anxiety.
In almost every case the women linked their psychological symptoms with physical symptoms as their motivation for accepting operation. Based on their recollection, the mean duration of symptoms before operation ranged from three months to eight years, the mean being 42 months. There was a significant decrease in morbidity following operation, again in a proportion similar to that described by Gath et a! (l982a). There are no comparative data on a normal sample which measures change in the PSE over time: nevertheless, the changes that took place within this sample seem to be beyond that magnitude expected with time alone.
The POMS results indicate that there was a significant improvement at four months following operation and that this was maintained. Similarly, the Oxford study found an improvement at six months which was still evident at an 18-month follow-up: it would seem that recovery had taken place at four months and that the longer follow-up was unneces sary. The post-operative results indicate that there was a minimal risk for those subjects who were not â€˜¿ psychiatric cases' beforehand to become â€˜¿ cases'; only three women deteriorated to the level of â€˜¿ caseness', and almost half of those who were â€˜¿ cases' beforehand improved. The number of three new â€˜¿ cases' is too small for statistical analysis, but it is worthwhile noting that for all three women signifi cant life events occurred which they related to their current depressive mood. While these results appear very encouraging, the finding of the high level of psychiatric morbidity beforehand, reducing signifi cantly but to a point that was still much higher than would be found in a normal population, gives cause for concern.
The results from many of the retrospective studies reporting high prevalence of depression following hysterectomy are in all probability not greatly different from the findings of this study. For example, Munday & Cox (1967) quote 33Â°lo as being emotionally disturbed following hysterectomy, Richards (1973) 36%. Their mistake was to assume that hysterectomy was the causative factor. The research of Ballinger (1975 Ballinger ( , 1977 and of Byrne regarded themselves as being low on instrumental traits, and who were unassertive and dependent, were most at risk. The presence or absence of pathology did not predict outcome â€"¿ a result in agreement with that of Gath et a! (1982b) , but at odds with the findings of Richards (1973) and with the commonly held belief that the subject in whom no pathology is found is likely to have a poor outcome.
Effect of the research process
The question as to whether the research process itself affects outcome is of importance in research that seeks to observe change over time. For example, an alternative explanation for the results of Oath et a! (l982a,b) may have been that improved outcome reflected the concern and interest shown by researchers who saw their subjects in their own homes. The results of the present study indicated no differences between the two groups when psycho logical outcome was considered, so in this case the possible alternative explanation does not hold.
Conclusion
This study confirms the high incidence of psycho logical morbidity present in women who are about to undergo hysterectomy and supports the findings of Oath et al(1982a,b) . The operation itself does not seem to precipitate adverse psychological sequelae: in fact, the level of symptomatology decreased in over half the women post-operatively. Post-operative outcome clearly reflects pre-operative psychological adjustment. Further research is needed on the pathways to operation. In particular, the possible association between psychological morbidity and disturbances of the hypothalamic-pituitary-ovarian axis deserve attention.
